In animals that communicate for pair formation, generally one sex invests more effort 2 in mate searching. Differential predation risk of mate searching between the sexes is 3 hypothesised to determine which sex invests more effort in mate searching. Although 4 searching by males is prevalent in most animals, in orthopteran insects and some 5 other taxa females physically move to localise signalling males who are 6 predominantly sedentary. Although the two sexes thus share mate searching effort in 7 orthopterans, their behavioural strategies are different and sexual selection theory 8 predicts that signalling males may be following the riskier strategy and incurring 9 higher costs. However, relative levels of risk posed by the two mate searching 1 0 strategies remain largely unexplored. Hence, we estimated the relative predation risk 1 1 experienced in natural populations by signalling males and responding females. We 1 2 did this by quantifying predation risk as a probability of mortality in the context of 1 3
intensity of selection assumes that both those encounters happen with the same 1 1 4 frequency in the wild. Hence, we formally estimated the probability of these 1 1 5 encounters in the field, in addition to the respective capture probabilities, and 1 1 6 multiplied them in order to estimate predation risk. We estimated predation risk as a probability of mortality experienced by male tree 1 1 9 crickets when they were calling and not calling, and female crickets when they were 1 2 0 responding and not responding to calls, from their main predators, green lynx spiders to test two hypotheses. The sex-specific cost hypothesis attributes ubiquitous male 1 2 2 mate searching in most animal taxa to higher costs of searching in females (Fromhage for females in comparison with the same for males. In a system where both males and 1 2 5 females contribute towards mate searching, the sex-specific cost hypothesis expects 1 2 6 mortality experienced while searching for mates to be similar in both males and 1 2 7
females. The second hypothesis we tested expects searching activity by males to be 1 2 8 more risky than that by females since males benefit more from multiple matings. We carried out our study on a tree cricket species, Oecanthus henryi whose main these potential predators were real predators, detailed predation experiments were 1 9 0 conducted in the field (details in supplementary information section S 2.2 and S 2.3).
9 1
Experiments were also conducted to understand how starvation period of the predator 1 9 2 affects predation so as to better design further experiments (experimental details in 1 9 3 supplementary information section S 2.4). To determine the probability of co-occurrence between O. henryi and its main (body size larger than 5.12 mm; for details refer to results section and supplementary 1 9 9
information section S 2.2) on the same bush were recorded in the field between 2 0 0
November and May. Between 1900hrs and 2115hrs, calling males were located using 2 0 1 their calls, whereas non-calling males and females were localized using 5x5 m 2 0 2 quadrat sampling or opportunistically. These plots were chosen by dividing the whole and female crickets, were focally sampled for at least 30 minutes. This time was 2 0 7 allocated mainly for males to call, to help distinguish callers from non-callers. The 2 0 8 bush or bushes, on which these crickets were observed while sampling, were 2 0 9
thoroughly searched for the presence of P. viridans at the end of the sampling session. If a spider was present, distances between the cricket and the spider and whether they 2 1 1 were present on the same or different branches was recorded, along with the height respectively. Crickets were marked with a unique tricolour code using nontoxic paint 2 1 5 markers (Edding 780, Edding, St Albans, U.K.), to avoid resampling; spiders were 2 1 6 sized to confirm their ability to predate on crickets (body size larger than 5.12 mm; 2 1 7
for details refer to results section and supplementary information section S 2.2), and based on whether or not they called more than 20% of the time they were observed 2 2 0
whereas a male that did not call at all was considered as a non-calling male. 20% of 2 2 1 the calling effort was chosen as a cut-off so as to avoid choosing infrequent signallers 2 2 2 as callers. To be certain that this decision does not affect our results, we ran all the 2 2 3
analyses with a threshold of both 10% and 30% of the calling effort for selecting 2 2 4 calling males and found that the results do not change qualitatively. Since there was 2 2 5 no intuitive way to categorise communicating and non-communicating females during 2 2 6 field observations, observed females were randomly classified as responding and non-2 2 7
responding based on a supplementary experiment (that estimated the relative 2 2 8 frequency of communicating, or phonotactic, females in the same population). This 2 2 9 random sampling involved computationally segregating (sampled for 10,000 2 3 0 iterations) the observed females into responding and non-responding females, using 2 3 1 the proportion of wild-caught females known to be responsive (0.3; details in 2 3 2 supplementary information section S 3). Probability of encounter given co-occurrence 2 3 5
To determine the probability of encounter between O. henryi and P. viridans given 77°46'50.4"E), a few days before the experiment. Crickets were maintained on H. viridans were collected and maintained using the same protocol mentioned in the 3 0 8 earlier section. The same four treatments were maintained for this experiment. Crickets were released at least 4 hours before the commencement of the experiment at 3 1 0 1900 hours on the bush at a height and distance from its centre as explained in the last capturing the cricket was scored as the cricket being eaten by the spider. Since comparing estimates of rare and non-normally distributed events can be Additionally, permutation tests were carried out to assess statistical significance O. henryi was 9.12 mm (n = 16) and the mean size of those that did not predate was 3 4 9 4.22 mm (n = 14), and they were significantly different (Randomisation test, P < 3 5 0 0.001). All P. viridans that captured O. henryi were larger than 5.12 mm in body 3 5 1 length (n = 16) (Fig. 2) . In similar sets of experiments, spiders belonging to the web- Probability of co-occurrence 3 5 6
The probability with which crickets co-occur with spiders was similar between calling comparisons between calling males and non-calling males (p = 0.07), and between 3 5 9
calling males and responding females (p = 0.78) reveal no statistically significant 3 6 0 differences (Fig. 3a) . These results did not qualitatively change when all sampled 3 6 1 females (n = 43) were considered instead of only the randomly sampled segregate 3 6 2 classified as responding females (p = 0.79). Since responding females and non-3 6 3 responding females were categorised by randomly assigning females to these two 3 6 4 groups, statistical differences between the two groups can be attributed to Type 1 3 6 5
error. Hence, the statistical hypothesis test for a difference between responding and 3 6 6 non-responding females has not been presented (Fig. 3a ). Probability of encounter given co-occurrence
Once co-occurring on the same bush, crickets encounter spiders with similar calling males (p = 0.99), responding females and non-responding females (p = 0.24), and between calling males and responding females (p = 0.22) were significantly 3 7 3 different from each other (Fig. 3b ). Probability of being eaten given encounter 3 7 6
When an encounter was forced between the spiders and crickets, relatively few 3 7 7
crickets, regardless of sex and activity were captured and eaten by P. viridans (Fig.   3  7  8 3c). Thus, on encounter, spiders capture and eat crickets across the 4 treatments with non-responding females (p = 0.58), and between calling males and responding 3 8 2 females (p = 0.99) were significantly different from each other (Fig. 3c ). The unlike when on the bush. The resulting product of these probabilities (product of co-occurrence, encounter and 3 9 1 capture probabilities, Fig. 1) , the predation risk, is also similar between all 4 3 9 2 treatments. When compared in a pairwise manner, calling males and non-calling 3 9 3 males (p = 0.36), responding females and non-responding females (p = 0.83), and 3 9 4
between calling males and responding females (p = 0.56), were not significantly 3 9 5 different from each other (Fig. 4) . We suspected the predation risk for all four 3 9 6 treatments to be similar mainly because of the similar probabilities of being eaten by 3 9 7 spiders (Fig. 3c ). Hence, we measured the product of the probability of co-occurrence 3 9 8
and probability of encounter, without including the probability of being eaten. The calling males (p = 0.59), responding females and non-responding females (p = 0.77), 4 0 1 and between calling males and responding females (p = 0.52) (supplementary 4 0 2 information Fig. S2 ). Observing interactions at various spatial scales allowed a comprehensive 4 0 8 quantification of predation risk by taking into account predator-prey dynamics. Our the two sexes, primarily due to high escape probabilities exhibited by crickets when only sex, but also behaviour, allowed us to estimate and interpret the predation risk experienced by the two sexes when they were searching for mates and when they 4 5 5
were not. Since predation risk between communicating individuals was found to be 4 5 6 similar, we can infer that the two different mate searching strategies, signalling and choice to search for mates does not expose it to greater predation risk. The sex-specific cost hypothesis predicts sex differences in mate searching effort if 4 6 2 searching is more costly for females than for males. Since in orthopterans both sexes 4 6 3
share mate searching effort, we expected costs from predation risk between the sexes 4 6 4
to be more similar. Our results, that costs of mate searching from predation risk are 4 6 5 similar for signalling males and responding females, support the sex-specific cost 4 6 6
hypothesis as an explanation of shared mate searching responsibilities in orthopterans.
6 7
Furthermore, since there were no differences between communicating and non- We also tested the predictions of one of the two factors proposed to explain females 4 7 7
sharing mate searching responsibilities with males in long distance signalling taxa: responding to signals that are generated by sedentary males. Since males are expected 4 9 5
to benefit from multiple matings and females from direct benefits, the costs can also 4 9 6 be expected to be shared between the sexes, a potential outcome supported by our 4 9 7
results. Hence, females contributing towards mate searching efforts in orthopterans 4 9 8
can perhaps be better explained by provision of resources by males to females rather 4 9 9
than invoking higher risk of signalling. In conclusion, although predation risk of signalling in males has been considered to 5 0 2 be high (Zuk and Kolluru 1998) , when compared with risk of responding, our findings 5 0 3
show these risks to be similar. It is only by addressing predation risk between the 5 0 4
communicating sexes across several relevant spatial scales that we could compare differences in mate searching strategies. Finally, we also show that overall predation 5 0 9
costs of communication per night are low and that a predation event is very rare,
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